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D KA T Nlumina M 7 F & 5@ B0 78 K, 3t K % 42(Scophthalmus maximus) 4 % i &

BTN, £ R AT KR ERFATHR . T4

RETR, FEREK., £WERFARE

74 fp i % 19 ANEE R FEIRE A RUT A 547621 4, F[ R ET 3771 AN 4 £ AE# T(OTUs), A

BT IR R RS B AR R 4 £ R R 2 R E (0TS 2l & 3038,

1090, 87

777, Kb, R4 E G £ R @Y & 5 FRAEAKEAN OTU M2 A 570, KM

oy fa 5 R R4 E 5 FRTEARER A B OTU AN4ue 4 & 481 fr 31,
%R, P H 1 (Bacteroidetes) .

HW S £ EH MR RIEEwER

KU o P %
BB T |1 (Firmicutes) 1 4%

% H I'(Proteobacteria) & A % &7 4 & 3 o 5 L% 3, Hob, @RS & HEMENEREN 8 A
1, KA eammamEmTREN 19T, SRES ML, ZRYEFEITAFLEHIHE

ThBEBHELEMH ARG, o, FEFEFFER

%ﬂj K5 AR P RS T AR K

Bt 100 L OTU 947 B, 40 # 78 3

HMKR, MBS ERERS EARLA — W,

PR B A K B R AR SR R LKA

aé%ﬁﬂ A ErE; GEEN T, KEH
hESEE S968 XEAFRIREE A

KEZZ6E(Scophthalmus maximus)J& Tt H 25, 78
KEM Y LA “ZxEa”, WA REFAN TKE
55 JBE 18 1 B 3T 1) RN VA 4 (Blanquer et al, 1992), f&—
P EA TR . AR PR AR R R A KA 22 f0 2
AR, T EZ P KRS R AL R, MEAKRE B
RN I Y 22 R, R R SR B R Al 1 i T ™

XEHE  2095-9869(2019)04-0084-11

SR o R ACRE SR 52 IR 5 , A e R BUE
JKAE KA 1) E R IR (ROIE 48, 2016), [AZ4FE%K,

AIFFE N D3 % R 22 R ZKORE 1) 350 i Ao R B, S22
R EE W e A HEZKCRE B B0 TR AR IS AR IR], Wik g2 24l
18 KW (Edwardsiella tarda)(2= %%, 2016) . 2 3 5
(Vibrio anguillarum)(5K e 5 %5, 2006) . il £ 9K
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(Vibrio splendidus)(Thomson et al, 2005) . M4k [N
(Vibrio harveyi)(Austin et al, 2006) K135 w9k & (Vibrio
alginolyticus)(FKAAE, 2006)55 , M ACHE X —FF1E 45 %
I HY 12 B B IR B 1 PRIHE o A 273 R PR A e
K 2 M40 AT (RELP)AIF 5% K22 61 Ji7 18 Tl A= ) 2
PEORFIREE, 2014), (HIX AL G T 5745 A ME
Bid, B —wnmRe, Raext b F 2 pis
WEAEM AT /A (E B4, 2017), MELL 4 BT ik
AL 2H LA A o

e 38 12 Y B R R — R BB X B T A B A A%
TR BE R AT HEA T 7 1936 2 AR R . BT, R T4
16S rDNA 4" 3 -l - (14 e 8 12 0 3 B AR S W 5E
ARABE N BE U VIR BESS A (B F B, fEK %
(BEWF4E, 2016). T 1E(Ligi er al, 2014; Zhang ef al,
2016) . 25 SU(ZELIMEEE, 2015) . H 1 (Pozhitkov et al, 2011)
FIAE ) A B (R AE, 2016)55 7 438 77 12 i Fl,
AT A ATTAE o A B8 N A A ) A RN

AWTFEEE T Nlumina ] 7F- 15 89 = &0 HAR
Xof L AR RS2 P 57 5 7 B v I B SR B K R | 3Kt
t SRR L AR DR RME R S AR R E K E Y
Wyt rE AT SE , 3 AT R e R KCRE S TR1 45 MR Y A= )
THRE . FRIE AR TN L) 10 7 18 09 R P IR B I B A P A
AR A, DR AT R 2 6T & i iE o
B PRI R T8 2540, Sl R S5 BT 5 I R 2B A s 4
PSR

1 HREEE®
1.1 EIe#fal

T 2017 4E 4 H R AAEILARIESR IS T 1k
AR IR IR 00 R G AT REZ B R R R G & - i
ERVIWG A N)E W EMNIFGmATIEAE, B
W 4E T %y £ (Group_Fish) ., E#1H A (Group  Baits)Fll
FEFH KA (Group_Water) 3 ZEHE i 4l 053 A {4y £ 2
(Group E)FI&JR4h a4l (Group F), 4 3 E; 49K
B Sk H DTS ) 2T /N L (drtemia salina)FJG
BN B (Artemia saling) . > B PERAT KX B (Artemia
salina) . & H (Rotifer) . /WEREE (Chlorella) F1 34 47
(Schizochytrium), TEFPERL 1 MES; FREEKIAN] 23
R E KM SR K (Group B) . fil FE 4 A 3% Bl K AR
(Group_C)FI A& 41 1 2 FE K A4 (Group_D), HHr, H
SRIUFIK 1A, FRIEAKIRL 31

1.2 %

121 HRKkE A= Py R R SCER 1 e HORTRE TR

7 F O AL 2 e AR A 31 5 /INask e TN 24 i Sl 2\ ) B
FRMCERAR B 5 AKRE 2 ) FH I B B 25 A A 2 L KAkt
0.22 pm FLAR P T PR 2T 24 8 A5 30 119
1.2.2 DNA 20 /KIREE DNA i FRAR 14
DNA #2HUL 7] & (TIANamp Soil DNA Kit)$#2 5, HAk
EAES BRI Gl W5 FLARHE i DNA R -5 05
BRI
123 Ja@Ewlpyk AR E TG 343F:
5'-TACGGRAGGCAGCAG-3'/798R: 5'-CCGTCAATT-
CMTTTRAGTTT-3"%F 4H A1 16S rDNA ) V3-V4 [X i
1T PCR ¥ #4, i MIEOR A= WA 7l #4725 T Tllumina
-5 14 e 3
1.2.4 A5 4 XTI HUG R LEEDE (Raw reads)
HEAT WU 2% . DFHEM I G RS B A 21, AR
JF B A6 BT 91 (Valid tags). W] VSEARCH(v2.4.2)%k
F, Xt Valid tags #< I8 97% A BLEE B 3S BN m #E 1
/325 BT (Operational taxonomic unit, OTU), i /5%
BB I 28 o0 v 3 B S P AR iz SR AR
F ¥ (Edgar, 2010), 35 Silva A SSU rRNA 54 &
FPAME B X, R AEM IR, BJax &S OTU
TR . a-ZFEME . B-ZREME D A5 3 28K B
AR S5 R LU B AT, R IR T AR B K A X R
FEEY G LR Z RV S
2 ERENH
21 FEEHESIT

19 ANFE A BRI 9 B b e 9 48 2 . PR S AR
AL FRILAS Clean tags 722213 2%, R H-EBRIREIK,
RIS HRUF I 547621 %5, 15 Clean_tags H 75.83%;
ffi ] VSEARCH (v2.4.2)81F, XA %UF 5% 97%
AL EE FE BRI 3771 4> OTUs.

AR R R /N IR(BT) . ORI HL(B2)
TORER K HL(B3) | 48 HL(B4) . /NER I (BS) FI1 2445 3 (B6)
RIS R OTU N4k 90, 743, 50, 258, 277 Fil
111, ZEZFHAHIES 1090 4~ OTUs, 7Kkt
4% 3080 /4~ OTUs, Hrr, HRHEKE OTU 1M4CHh
2124, 3 KGN e R 4l FR B KR B OTU A4
Bk 1899, 1806 A1 1013, 2 542 J {4l fa 575t /K
R4 3RS 2464 > OTUs, 3 AN 14 0 &)y £ 37 5
IR OTU N5k 520, 1374 F11320, £HE
J& K W # SR E K AR HE 3R A 1560 4~ OTUs 4 fa 4
HARAT 785 4~ OTUs, Hp, 3 B4 OTU 4
Bk 44, 51 F0 75, EEE G EFE LD a4 LIRS
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87 /> OTUs, 3 RBARLMA OTU 555k 219,
634 1 41, = HE J5 KIFLh g 3545 777 4~ OTUs,

WAEAHER OTU (58, XArEMm ATtk 1
ﬁj‘"‘i—\‘o

#z1 FHOTU ZKitH 4
Tab.1 Statistical analysis of OTUs in different groups
KR4 Group Water 4t 4H Group Fish
415 iEREi ‘ . ‘
Group Group_Baits gk RS L FRFEKIA RS IR {4l i KA £
Group B Group_ C Group_D Group_E Group F
OTU %1t 1090 2124 2464 1560 87 777
OTU_counts 3038 785

22 BXRBEKEA. BEYEAH. LR EHFER
Z8A9 OTU Venn B 417

OTU %% B o] IR W A0 iy = & 72 FE (Zhang
et al, 2009), AIRFEFEFHAKMR . HHRIRT 4l A 58 N A
YIZHEVER RS, XF H ARG KA . {4t d |
KA LRI B OTU #5497 Venn K4 M (K 1),

Group_E

Group_F

Group_Baits

F1 fHERAE

Venn diagram of groups

Fig.1

Group B: H#RifE/K; Group E: {#HE4f4H; Group F:
KIFafadl; Group Baits: A9kl
Group_B: Natural sea water; Group_E: Healthy juvenile fish;
Group_F: Diseased juvenile fish; Group_Baits: Living baits

Group E Fl1 Group F: Group E({d k%) ffi 20 ) Fl
Group_F(R k&I a41) OTU 4505518 87 1 777,
HHH OTU AECh 79 4>, 20954 A4 OTU % H
i 90.80%7F1 10.17%.

Group_Water: [ R¥#/K41(Group B)# OTU 4~
Kk 2124 i FEFRFE K A2 (Group_C)Y OTU M4
2464, KIFFEFKARL (Group D)) OTU %A Fr %
fiX, & 1560, Group Water &L OTU #°H 3038 4>, H:
M, fd B 3E Al K AR 4] (Group C) 5 H SR i K 4
(Group_ B)I:A 1) OTU %k 1702 4>, & A SRR
MBI 80.13%; T &R KR S [ SRRk 4 3

A OTU NECH 681 4>, 15 A SRR OTU SAL)
32.06%.

Group_E. Group_B Fl Group_Baits: 3 4451
OTU #H» 23 4., HH, Group E 5 Group Baits
AR OTU # oy 80 4>, KA HY OTU BUH 57 4>, ¢
55 Group E OTU %41 91.95%F1 65.52%; Group E
5 Group_B A5 OTU %k 23 4>, F#A 1 OTU %k
50, 50515 Group E OTU %Ay 26.44%7F1 0.,

Group_F. Group B #l Group Baits: 3 4G
OTU %tH M 155 4~. H, Group F 5 Group Baits
A B OTU 0l 636 1>, F#A1 19 OTU 2y 481 >, 4
15 Group F OTU %) 81.85%7#11 61.90%; Group F
5 Group_B 4719 OTU %4 186 1>, F#A ) OTU
J9 314,085 Group E OTU 1Y 23.94%H1 3.99%,

2.3 WEMSEESNT

2.3.1 A ¥ A % F M (a-Diversity) o # i % AF
Qiime B A AL —LABE OTU 8519 Goods
coverages. Chaol Fll Simpson H#(FE 2), 2 JlZFEME
G MFIRE . OTU F& MBS, T
FEM Y Good’s coverages 880 Hl A 0.93~1.00, T
Chaol fE¥zx M B Zan &l 2 Frs, BEE fFEEL
RGN, 25 ot A R it 2 LR B AR, S5 0Tt 2k
#T 2%, Chaol f8EUIEA ST HRMAH OTU % H
— 5, VLR ST TR EE R, A5 2RI
AT RLAR R AR A i 4 5 S . Group_Baits |

Group_Water il Group Fish F¥) Simpson #§%(5 5 A
0.83+0.094 , 0.95+0.035 F1 0.82+0.12, F| SPSS 18.0
BAEXT Simpson 81T A K K T 2243 M1 (One-way
ANOVA), 7R Group Water FUGE M) ZREVETR Y
2 & =T Group_Baits i1 Group Fish P41 (P<0.05),

2.3.2 A3 % A (B-Diversity) 2 7 AR YR
T IR 25 43 M A 8 A A R A0 M R AT AR I AL 2 O ¥ ik
(Unweighted pair group method with arithmetic mean,
UPGMA) M, K Jackknifed & fliFE X UPGMA
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Tab.2 oa-Diversity indices of each sample

o ZREPESR L

M 1 4pt I
i Pl 0 a-Diversity indices
Sample Sample
D Good’s_ Chaol Simpson
coverage
SETE /N
Artemia salina Bl 1.00 88.25 0.75
in Jinhaiwan
TokfE /N
Artemia salina B2 0.97 753.12 0.98
in Wudi
PR b
Artemia salina B3 1.00 34.60 0.73
in Tibet
1 Rotifer B4 0.99 24594  0.89
/NERE Chlorella B5 0.99 249.73 0.82
Zl A s
A B6 100 11675  0.79
Schizochytrium
EVICUNER/S
UKL RS TEK WIS 091 201370  0.97
Sea water
B R kR W16l 093 172352 0.99
Aquaculture W16.2 0.93 1729.30 0.98

water of healthy

juvenile fish W16.3 0.96 977.22 0.93
KRR kR W17.1 0.98 452.53 0.89
Aquaculture W17.2 0.95 1232.16 0.97
water of diseased

W17.3 0.95 1233.65 0.96

juvenile fish

(L Fl4.1 1.00 39.00  0.74
Healthy F14.2 1.00 67.00  0.75
Juvenile fish F14.3 1.00 86.00  0.74
S F15.1 1.00  259.07 0.96
Diseased F152 098  646.17 098
Juvenile fish F15.3 1.00 3533 0.74

AT SEREFEAT AR B6 (8] 3). S5 R BIR, 75%~ 100%0] {5
FEN KK IR B SRR A BB A — 325 50%~75% 1]
{EREIA R B2 B4 Il B5 5 &4l a2 v F15.1
I F15.2 Bh—35 75%~100% ] {5 B A K R
) B1., B3 F1 B6. &Jwahfad v F15.3 St
FRAFER RN — 3,

A 3 W 4 4> B (PCA, Principal component
analysis) W S W FEAS 22 5 (1) OTU 4l kAT )7 255141,
B2, 2 AN S 07 25 1Y 2 ANERAEAE, T ALy — 4k
AebR PCA AL 5 , FE T Unifrac FEESE1T PCA
I3Hre ML 4 TTIREREH, FrARRS RECR A 5 #%:
TR R4 (Group Baits, Group E and Group F) 2
%, HARIEKYL(Group B). f&RHEF#5H/KIAL (Group C).

I 37 5 K R 4 (Group D) 4% —#% . Group_Baits |
Group_C il Group_D K/ EEAE—K .

Chaol B Sample ID

2000 T —B3

T
\

1500 / - “wis

Chaol
T
£=
Qo

1000

500 - 1‘ F14.2

1 1 1
0 10000 20000 30000
Sequences_per_sample

K2 F£F Chaol &AM R Lk
Fig.2 The dilution curve based on the Chaol index

Bl: 4/ NE L B2 Jobf/NE L B3: UK E
;B4 4l B5: /NEREE; B6: ZUINE:; W18: [ ARMEK;
W16: faRE4hta IRk, W17 R4 3R 5Kk, F14:

fERELf; F15: Kghifa., [IE 3. 155 FlE 6
B1: Artemia salina in Jinhaiwan; B2: Artemia salina in Wudi;
B3: Artemia salina in Tibet; B4: Rotifer; BS: Chlorella; B6:
Schizochytrium; W18: Sea water; W16: Aquaculture water of
healthy juvenile fish; W17: Aquaculture water of diseased
juvenile fish; F14: Healthy juvenile fish; F15: Diseased
juvenile fish. The same as in Fig.3, Fig.5, and Fig.6

B1

B3
——aw

F15.3

F14.2

F14.3
B6

' F15.2

B4
L F15.1
BS
w18
_{ Wwié.1
W16.2
W16.3
W17.2

W17.3
0.1 W17.1

K3 UPGMA BZEIMH7 Ko vl {5 BER B0
Fig.3 UPGMA cluster analysis and reliability test

afh, i, GO B ER UPGMA 408 il (5 B2 Y
75%~100% . 50%~75% . 25%~50%7F1 25%
Red, yellow, green, and blue represent 75%~100%, 50%~75%,
25%~50%#1 25% of UPGMA analysis reliability




88 W B B %40 %
50 TEITK b, F4EFT 5 1] (Fibrobacteres) . i 5 7
$ Group I"J(Elusimicrobia) . ZiEREA ] (Lentisphaerae), %%

- G Bait: VRN . PYTIRETION . .

25k G;gzg:Bal ) I# ] (Chloroflexi) . ¥t f# i '] (Verrucomicrobia) .

. g:oup_g Latescibacteria, Cloacimonetes, Aminicenantes, %%
§ ol . Grﬁﬁg:E B '] (Armatimonadetes) . Saccharibacteria, A JFfA[]
E * | Group_F (Chlamydiae) ., "2 /i€ # | ] (Spirochaetae) . Synergistetes .,
4 Candidate_division SR1 . Marinimicrobia (SAR406
25 clade). TM6. PAUC34f, JL ETNP Z39. GOUTA4,
SHA 109, WCHBI1_60 Fil TA06 %5 22 /M1 4074 & fF

50| B, AHAERHELSEN 1%; BRATEI]
1 s s . . (Acidobacteria) . {Z # [ J(Actinobacteria) . FUFF B[]

=50 0 50 100 150

PC1 33.82%
K4 FRr ot
Fig.4 Principal component analysis (PCA)
Group B: H4RIE/KH; Group C: fREE4N A FEFE KA,
Group D: KR4 FEFKAK; Group E: {#EL a4,
Group_F: &4t ; Group Baits: AE¥)H k0

Group_ B: Natural sea water; Group_C: Sea water of healthy
juvenile fish; Group D: Sea water of diseased juvenile fish;

Group_E: Healthy juvenile fish; Group_F: Diseased juvenile
fish; Group_Baits: Living baits

233 0. A, BERSERTFTHBELEMI>N
FRPEE RS S, B R ZEAS YN e P RGN A 7k

YA A AR, b, #EET 37 4T, 100

(Bacteroidetes) . %¢ B [] (Chlorobi) . H4 # [
(Cyanobacteria) . M2k FF 5 [ ](Deferribacter) . J5RBE
["J(Firmicutes) . #FT 5[ J(Fusobacteria) . Zfff¥% ]
(Gemmatimonades) . Gracilibacteria . fi§ ft 12 JiE 1 ']
(Nitrospirae) , Parcubacteria ., %%5 [ |(Planctomycetes) .
AR JE B 1] (Proteobacteria) 1 52 JIi b | ] (Tenericutes) %5
15 ARFTT 5 AR SR Y 97.09%L o

15 MBS T E LS aE 5 PR, mika
PR TE K B R TEREZS A 22 S AN K, o5 EERT 3 Y
PEFTTRAUAFRT] L JRRER T VRSB ], Sk
PRI 1 26 20 TR 2H B S L B AR . & 5eit, (il
At IR 8 ANTT, o FERT 3 AL T H B
KA 51.84%+0.63% . 26.17%=x0.84%F1 15.11%+0.40%,

AN, 225 4 H . 459 ANBHRT 959 AN . PREZRIINT 1%, RWME R4 i LS AR w1
100
90
80
e\\"
g 70 -
5 60
<
2
5 50 -
=
&
i 40 —
#
X 30
g
20 -
10 —
0
B1 B2 B3 B4 B5 B6 WI8 Wi6.1 W162 W163 W17.1 W172 W173 Fl4.1 Fl42 F143 F151 FI152 F153
R4S Sample ID
u Tenericutes u Proteobacteria = Planctomycetes Parcubacteria u Nitrospirae
u Gracilibacteria = Gemmatimonadetes ™ Fusobacteria u Firmicutes u Deferribacteres
u Cyanobacteria u Chlorobi = Bacteroidetes = Actinobacteria = Acidobacteria
B5 A RER TR T 4l A

Fig.5 Relative abundance at phylum level of bacterial communities of samples
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FE 5 R g I B B A T B 194, 3FP 34
B TT 1 L 3] 4 BB IR R 22.31%~52.31%  18.77%~
30.53%F114.93%~52.77%, £H N LB s k.
ETOTUERBSR, FERE IS MR ER
5 A 9B B} (Vibrionaceae) . Rhodobacteraceae . {38
# B # Bl (Pseudoalteromonadaceae) . 45 B fifd 1 B
(Porphyromonadaceae) . 2 FFH(Oceanospirillaceae) |
A& (Mycoplasmataceae) . “EIRFFH Lachnospiraceae) |
AT # FBH(Fusobacteriaceae) . Flavobacteriaceae, /K
F3 /R G RH Colwelliaceae) FUFT IR H 3£ Bacteroidales
S24 7 group). T EF}(Bacteroidaceae). 387 HLJiY
R (Alteromonadaceae) | T # F(Alcaligenaceae)
1 ¥ B Bl (Enterobacteriaceae) . B RFE 45 ¥4 40 (K1 6 i
7R, ISR S R AN B b S B 167.95%, FF i
() B} 7K P B Folr 28 A0 B A N AH ] o fil R ) £ 2
(Group_B)IAg i it 7-4M8F, Hp, Z=AIE2NEE R
an AR A DU B R A 641>, 430 R 58 BB TR R (51.64%+
0.56%) . &M B Bl (23.82%+1.03%) . 7= 5% AT B FF
(12.20%+0.32%) . MFFHEH2.89%+0.28%) . FUFF AL
(0.031%+0.019%) FHLFT 1 H H#+(0.022%+0.0097%) .,
F6 B 20 P i 5 RN PR 1(90.59%+1.09%), 5
PERHBL . B3FIBORY LS F B AR, SRR S)
21 (Group_E)FH L, &%) 2l (Group_F)4H M I &
ZREPERE FELS 10 22 S 80K, FIS3WIESS 14 5 {d
B & fa & AL, M F15.1 FIF15.2 9 48 5 Jifg i B
(2.71%+1.89%) . BIRFERHT7.13%+5.12%) F> B AT 16
FH0.51%=0.10%) i1 41 7T Lb 8 5 351K T e 4l f 4

WAFF R RH(18.81%+ 2.41%) FUAF FRH(11.78%+13.58%)
100 ~

90 -

80 -

70
60
50

40

30

HIXFF2BE Relative abundance/%

20

10

0 |
B1 B2 B3 B4 BS B6

m Rhodobacteraceae
u Lachnospiraceae

® Vibrionaceae
= Mycoplasmataceae

FAT B B 5B (13.27%+4.29%) (9 240 1 L 5 2%
THEMeg L ; BRIz, A/ MR AT &0
gifndd, Hr, 22N EREFE G RS
A IR ERH(1.10%+0.11%) . Rhodobacteraceae
(0.22%+0.30%) . 37 JF 1A (0.48%+0.67%) . 12 1T Ff
(0.05%=0.03%)FIFlavobacteriaceae (0.10%=+0.13%).

TEJE K- b, 19 A0 B de im0 151 &
S5 BT I & (Parabacteroides) . Lachnoclostridium
Parasutterella . {387 5. J& (Pseudoalteromonas) |
KM & B8 AT 1# & (Escherichia shigella) . W&V3 7 &
(Psychrilyobacter) . {U¥F 1 J& (Bacteroides) . FH/RF5 /K
[C T & (Colwellia) . Ruegeria ., Olleya . YK & (Vibrio) .
G HUM 1R & (Brevundimonas) . Methylophaga . 13 FT
# J& (Psychrobacter) . Reinekea.

15 L3451 i 72 4% 4 it Hh Y TR 0 A1 S 4 4 oy
fEVLIE 7, {@RERA 20N @K Rt e, &
A 5 AEIE, 0B E R (59.13%+0.77%) |
Lachnoclostridium(25.03%+0.84%) . Parasutterella
(13.97%+0.21%) . B3 LA TR )& (1.83%+0.18%) Fl L)
FT 1 )8 (0.036%+0.022%) . S{@ R L, KK
At L2 N T 2 RV E RN RE S M 22 S 80K, F15.3
WSS S e 4l S B AL, T F15.1 A F15.2 o
() RIFF R & (2.57%+1.70%) . Lachnoclostridium (0.88%%
0.42%)H1 Parasutterella (0.19%+0.12%)F4H i Lt i 2
TETFEREL g, AT FE (13.27%+4.29%) K 2 5
FCAT B B (8.50%=+2. 11%) A 41 T L o i 11K T e 4
4, Britzoh, A 6 | BAFE T g, Hr,
Z/DTE 2 ANEEFEGERIEINEA 4 1, Rk

Wi18 Wi6.l W162 Wi163 W17.1 W172 WI173 Fl41 Fl142 F143 F151 F152 F153

P45 Sample ID
Pseudoalteromonadaceae Porphyromonadaceae ~ ® Oceanospirillaceae
® Fusobacteriaceae ® Flavobacteriaceae u Colwelliaceae
Alteromonadaceae Alcaligenaceae Enterobacteriaceae

m Bacteroidales_S24 7 group  ® Bacteroidaceae

Pl 6 4 ke BIKP T ANE I

Fig.6 Relative abundance at phylum level of bacterial communities of samples
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Turbot (Scophthalmus maximus) Biodiversity Assessment Using
High-Throughput Illumina Sequencing to Analyze Juvenile
Turbot Intestines and Their Bacterial Cultures

WU Huanhuan'?, WANG Weiji’, LU Ding’, HU Yulong’, KONG Jie'2"

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education; College of
Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture and Rural Affairs, Yellow Sea Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)

Abstract In order to study the effects of environmental factors on the intestinal flora structure of
turbot (Scophthamus maximus), we used high-throughput sequencing to explore the bacterial community
structure and diversity in juvenile turbot intestines, the culture environment, and biological baits. The
results showed that 547621 effective sequences were detected in nineteen samples, and they could be
classified into 3771 operational taxonomic units (OTUs), among which 3038, 1090, 87, and 777
originated from the aquaculture water, the biological baits, healthy juvenile turbot intestine, and diseased
juvenile fish intestine, respectively. There were 57 OTUs shared between the healthy juvenile turbot
intestine and the biological baits, 0 OTU shared between the healthy juvenile turbot intestine and
aquaculture water, 481 OTUs shared between the diseased juvenile fish intestine and the biological baits,
31 OTUs shared between the diseased juvenile fish intestine and the aquaculture water. The effect of
biological bait on microbial diversity of intestinal tract of juvenile fish was much greater than that of
environment. In total, the predominant phyla in the turbot intestine were Bacteroidetes, Firmicutes, and
Proteobacteria. The intestinal microflora of healthy juvenile turbot can be clustered into 8 phyla, and the
intestinal microflora of the diseased juvenile fish could be clustered into 19 phyla. Compared with the
healthy juveniles, the community structure of the predominant phyla was imbalanced at the intestinal level
of the diseased juvenile fish. Furthermore, analysis of the 100 most abundant bacterial OTUs in the
different samples revealed that the species dominant in the intestinal bacteria of juvenile fish was closely
related to the dominant species in the biological baits. Meanwhile, the intestinal dominant bacteria species
of each diseased juvenile are different. This study provided the basis for healthy culture and
micro-ecological regulation of turbot.

Key words Biodiversity; High throughput sequencing; Turbot (Scophthalmus maximus)
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